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SAME AND PROJECTION AUGNER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the fluctuation of optical characteristics of an 
optical member due to the irradiation of a radiant beam by providing a protective 
member on the surface of adhesive or a filling material. 

SOLUTION: A quartz glass substrate 2 as optical member on which an antireflection 
fihn is formed is fixed to the fixing part 3 a' formed as a stepped part on the inner wall of 
a lens supporting member 3' with a silicon-compound adhesive 1 and an annular 
stainless cover 5 covering the adhesive 1 is fixed to the supporting member 3' by screws 
6. In this case, the upper surface 3b of the fixing part of the supporting member 3' is 
made higher than the stepped part provided at the surroundings of the quartz glass 
substrate 2 so that the adhesive 1 is not protruded higher than the upper surface 3b. 
Then, the metal of tainless whose ultraviolet ray-resistance is satistactory or the like, or 
ceramics of SiC or the like is used as the material of the cover 5. The cover 5 has a light 
shielding property preventing the adhesive 1 firom being irradiated with the ultraviolet 
rays and it can seal the scattering of out-gas to be generated fi"om the adhesive 1 to some 
extent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claini(s)] 

[Claim 1] The optical structure characterized by preparing a protection member in the front face of the aforementioned binder or a 
filler in the optical structure which comes to fix at least one optical member to supporter material with a binder or a filler. 
[Claim 2] The optical structure characterized by having the covered member which prevents generating of the gas from the 
aforementioned binder by the irradiation to the aforementioned binder or filler of the aforementioned light beam or this irradiation 
or a filler in the optical structure which comes to fix to supporter material the optical member by which a light beam is irradiated 
with a binder or a filler. 

[Claim 3] the aforementioned protection -- the optical structure according to claim I or 2 characterized by a member or the 
aforementioned covered member being a thin film 

[Claim 4] The optical structure according to claim 3 characterized by being the metal membrane in which the aforementioned thin 
film contained one or more components chosen from the group o f nickel. Si, Au, Pt, W, Mo, Cr, Ti, aluminum and these alloys, or 

a compound. 

[Claim 5] the aforementioned protection - the optical structure according to claim 1 or 2 characterized by having covering which 
forms the space by which the member or the aforementioned covered member covered the aforementioned binder or the filler, and 
abbreviation seal was carried out, the gas introduction pipe which introduces gas into this seal space, and the gas exhaust pipe 
which discharges gas from the seal space 

[Claim 6] The optical structure according to claim 5 characterized by the aforementioned gas introduced into the aforementioned 
seal space being the mixed gas containing two or more kinds of gas by which it was chosen from the gas by which it was chosen 
either or these gas of N2, Ar, helium, and H2. 

[Claim 7] Optical system for projection aligners with which the optical structure according to claim I to 6 was incorporated. 
[Claim 8] The projection aligner characterized by using the optical system for projection aligners according to claim 7 for the 
aforementioned lighting optical system or the aforementioned projection optical system in the projection aligner possessing the 
lighting optical system which illuminates a mask, and the projection optical system for carrying out projection exposure of the 
pattern formed in the aforementioned mask on a substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical system for projection aligners incorporating 

the optical structure and it suitable for irradiation and optical washing of ultraviolet rays. 

[0002] 

[Description of the Prior Art] Since the degree of integration of a semiconductor device is increased in recent years, the demand 
of a raise in the resolution of the reduction projection aligner for semiconductor manufacture (henceforth a projection aligner) is 
increasing. Short wavelength-ization of light source wavelength is mentioned as one method of raising the resolution of the photo 
lithography by this projection aligner. Then, the aligner which used as the light source the excimer laser which has an oscillation 
spectrum is beginning to be used for an ultraviolet-rays field (lambda<=350nm). 

[0003] Although the optical faculty material 2 (a lens, mirror, etc.) which constitutes optical system, such as a projection aligner, 
is used being fixed to fixed part (step) 3 a of the supporter material 3 in a circle as shown in drawing 8 In order to fix the 
peripheral face of the optical faculty material 2 to fixed part 3a in the supporter material 3, generally the binder or the filler 1 is 
used (these (1 -3, 3 a) are hereafter called "optical structure" collectively). In the case of the optical structure especially used for a 
precision mechanical equipment like a projection aligner, the binder or filler 1 of a silicon system is used so that the optical 
faculty material 2 held at fixed part 3 a may not deform. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, within a projection aligner and its optical system, ultraviolet rays are 
irradiated by the scattering phenomenon by places other than the portion (optical path formed by the optical member) along which 
light passes on geometry and wave optics. Moreover, when an optical member is included in a projection aligner and ultraviolet 
rays are irradiated, change of permeability (or reflection factor) cannot attain the pemieability (or reflection factor) computed fi-om 
the property of optical faculty material original. That is, the contamination by the organic substance of optical faculty material etc. If 
became a cause in process in which an optical member is included in a projection aligner, and the above-mentioned problem has | 
arisen. 

[0005] Recently not to mention optical washing by the manufacturing process of optical faculty material Therefore, the inclusion 
process to the supporter material of optical faculty material. The inclusion process to the lens-barrel of the supporter material 
(supporter material in which the optical member was included), And optical washing at the inclusion process to the projection 
aligner of the lens-barrel (optical system). That is, the need for optical washing of the optical member in the state where it was 
included in supporter material, the optical member in the state where it was included in the lens-barrel, and the optical faculty 
material in the state where it was incorporated in the projection aligner has come to be cried for. 

[0006] The most effective thing is optical washing using the light (185nm and 254nm) emitted from a low-pressure mercury lamp 
among the optical washing. If the mechanism of optical washing is explained briefly, oxygen (02) absorbs 1 85nm light, turns into 
active oxygen, and a part of the active oxygen will react with oxygen, and it will become ozone (03). Moreover, ozone absorbs 
254nm light and generates active oxygen and oxygea 

[0007] Thus, the organic substance on a washed object oxidizes and is washed by the ozone and active oxygen which were 
generated. However, if ultraviolet rays are irradiated or the binder and filler of a silicon system which fix an optical member to the 
fixed part of supporter material are **(ed) by the gas which occurs in the case of optical washing, such as ozone and active 
oxygen, transformation will take place and the fall of adhesive strength and change of an elastic force will take place. 
[0008] Moreover, transformation of this binder and filler changes the support state of optical faculty material, or becomes the 
cause which makes unnecessary stress give and deform into an optical member. Furthermore, if ultraviolet rays are irradiate d or 
the binder and fille r of a silicon system are ♦*(ed) by the gas which occurs in the case of optical washing, such as ozone and 
active oxygen, out gas w ill generate them, this out gas (molecule) that occurred optics - a member ~ the affixes (organic 
substance etc.) which adhere upwards cause [ of the ultraviolet rays irradiated from the light source ] absorption 
[0009] these afiixe s ( organic substance et c.) — out gas (molecule) - optics -- a member - the case where it is adhered and 
formed upwards, and out gas — the inside of a gas — reacting the reactant — optics — a member ~ the case where it is formed 
upwards can be considered In using ultraviolet rays for the projection aligner made into exposure light especially, when the out 
gas from the binder and filler of a silicon system by which the excimer laser was irradiated adheres to the front face of optical 
faculty material, it causes the fall of the endurance of optical faculty material. 
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[0010] Thus, the present condition of the binder and filler of a silicon system is that what has the property which was excellent 
more tiian it as a material with which a problem fixes the optical member of a certain thing to a metal and the supporter material 
of ceramics does not exist at ultraviolet-rays-proof nature, and anti-oxidation and corrosion gas nature, then, the optics according 
this invention ] to irradiation of a radiation beam (for example, light beam with a wavelength of 350nm or less) ~ it aims at 
offering the optical structure and optical system which can prevent change of the optical property (for example, permeability or a 
reflection factor) of a member, and a projection aligner Furthermore, also let it be flie purpose to offer the optical structure which 
can carry out optical washing of the optical member fixed to supporter material or the lens-barrel with the binder or the filler, the 
optical member included in the optical system which consists of two or more optical elements, and the optical member of the 
optical system built into the projection aligner, optical system, and a projection aligner. 
[0011] 

It is means] in order to solve [technical problem, this invention - the fu-st - at least one optics - the optical structure which 
comes to fix a member 2 to the supporter material 3 and 3' with a binder or a filler 1 ~ setting - the front face of the 
aforementioned binder or a filler 1 -- protection ~ optical structure (claim 1)" characterized by forming members 4, 5, and 7 is 
offered 

[001 2] Since the optical structure according to claim 1 prepared the protection member in the front face of a binder or a filler, the 
light beam of an ulti aviolet wavelength region is not irradiated by the binder or filler. Therefore, g cncratmg of the out gasfr om a 
binder or a filler can be prevented, and foreign matters, such as the organic substance, do not adhere to the front face of optical 
faculty material. Thereby, change of the optical properties (permeability, reflection factor, etc.) of the optical faculty material 
accompanying irradiation of a light beam can be prevented. Moreover, it becomes possible to perform optical washing which 
removes the matter (for example, water, a hydrocarbon, or matter that diffuses light beams other than these) which irradiated the 
light beam (185nm and 254nm) at the optical member, and adhered to the front face, fixing an optical member on supporter 
material with a binder or a filler. 

[001 3] Moreover, this invention is set to the optical structure which comes to fix to the supporter material 3 and 3' the optical 
faculty material 2 by which "light beam is irradiated by the second with a binder or a filler 1 . the cover which prevents generating 
of the gas from the aforementioned binder by the irradiation to the aforementioned binder or filler 1 of the aforementioned light 
beam or this irradiation or a filler 1 - optical structure (claim 2)" characterized by having members 4, 5, and 7 is offered 
[0014] Since the optical structure according to claim 2 prepared the cover ed member which prevents generating of the out gas 
from the binder by the irradiation to the binder or filler of a light beam or this irradiation or a filler, foreign matters, such as the 
organic substance which originates in a binder or a filler and is produced, do not adhere to the front face of optical faculty 
material, and it can prevent change of the optical properties (permeability, reflection factor, etc.) of the optical faculty material 
accompanying irradiation of a light beam. Moreover, it also becomes possible to perform optical washing, fixing an optical 
member on supporter material with a binder or a filler. 

[0015] moreover, this invention ~ the third "— the aforementioned protection - optical structure (claim 3)" according to claim 1 
or 2 characterized by a member or the aforementioned covered member being a Ilun film 4 is offered the optical structure 
according to claim 3 -- protection — since the member or the covered member was made into the thin film 4, an operation 
according to claim 1 or 2 can be done so with the easy structure whic h forms a thin fihn on a binder or a filler 
[0016] Moreover, this invention provides the fourth with "the optical structure (claim 4) according to claim 3 characterized by 
being the metal membrane in which the aforementioned thin fihn 4 contained one or more components chosen from the group of 
nickel. Si, Au, Pt, W, Mo, Cr, Ti, aluminum and these alloys, or a compound." Since the optical structure according to claim 4 
made the thin film the metal membrane, it can prevent generating of the out gas from the binder by the irradiation to the binder or 
filler of a light beam or this irradiation or a filler to abbreviation completeness, and does so an operation according to claim 1 or 
2. 

[0017] moreover — this invention the — five ~ the above -- protection — a member — or — the above — cover — a member — 
the above — a binder ~ or — a filler — one — covering -- abbreviation — seal -- canying out — having had — space ~ forming — 
covering - seven ~ this - seal - space ~ seven ~ a - gas - introducing ~ gas - introduction -- a pipe - seven ~ ' — the ~ seal 
- space ~ seven -- a ~ from 

[001 8] The optical structure according to claim 5 The irradiation to the binder or filler of a light beam, or tiie protection which 
prevents generating of the out gas from the binder by this irradiation or a filler ~ a member or a covered member with covering 
which forms the space by which covered the binder or the filler and abbreviation seal was carried out Since it has the gas 
introduction pipe which introduces gas into this seal space, and the gas exhaust pipe which discharges gas from the seal space 
The ozone generated in the case of washing and active oxygen can prevent entering in seal space by introducing gas into seal 
space from a gas introduction pipe, and discharging gas from a gas exhaust pipe. 

[0019] Moreover, this invention provides the sixth with "the optical structure (claim 6) according to claim 5 characterized by the 
aforementioned gas introduced into the aforementioned seal space 7a being the mixed gas containing two or more kinds of gas by 
which it was chosen from the gas by which it was chosen either or these gas of N2, Ar, helium, and H2." The ozone generated in 
the case of washing and active oxygen can prevent entering in seal space, without reacting with a binder or a filler, since the 
optical structure according to claim 6 introduced into seal space the mixed gas in which gas contains two or more kinds of gas by 
which it was chosen from the gas by which it was chosen either or these gas of N2, Ar, helium, and H2. 
[0020] Moreover, this invention provides the seventh with "the optical system for projection aligners (claim 7) with which the 
optical structure according to claim 1 to 6 was incorporated." The optical structure indicated by either of the claims 1-6 For 
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example, a semiconductor device. Since it is included in the optical system carried in the projection aligner used at the lithography 
process which manufactures micro devices, such as the thin fihn magnetic head and an image pck-up element (CCD) Exposure 
light (for example, a n ArF excimer laser with a wavelength of 193nmor aKrF excimer laser with a wavelengt h of 248nm etc.) , 
alignment light, etc. of an ultraviolet wavelength region are not irradiated by the binder or filler , and generating of the out gas 
fi-om a binder or a filler can be prevented. Therefore, foreign matters, such as the organic substance which originates in a binder 
or a filler and is produced, do not adhere to the firont face of optical faculty material, and change of the optical properties 
(permeability, reflection factor, etc.) of optical faculty material can be prevented. Moreover, where an optical member is included 
in optical system (lens-barrel), optical washing can be perfonned, and it becomes possible to remove the above-mentioned matter 
adhering to the front face. 

[0021] The optical system with which the optical structure of this invention is incorporated has two or more optical elements, 
such as for example, an optical integrator (fly eye lens) and a condenser lens, consists of lighting optical system which irradiates a 
mask with exposure light, and two or more optical elements (both a refraction element, a reflective element or a refraction 
element, and a reflective element) arranged along with an optical axis, and has the projection optical system which projects the 
image of the pattern formed in the mask on substrates (semiconductor wafer etc.). Furthermore, while leading the lighting light 
injected from the light source arranged by dissociating with a projection-aligner main part in the under floor of a clean room, for 
example to the lighting optical system in the main part The light transmission system which has at least one optical elements 
(movable mirror etc.) for adjusting the physical relationship of the optical axis of lighting optical system, and lighting light. In 
order to detect the optical properties (for example, a focal position, a projection scale factor, the Seidel's five aberrations, etc.) of 
the alignment optical system which irradiates the lighting light of an ultraviolet wavelength region at the alignment mark on a 
mask or a substrate, and detects the position, and a projection optical system Exposure light or exposure light, and the lighting 
light of abbreviation same wavelength are irradiated at the reference mark on the stage in which a mask or a substrate is laid, or 
the mark for measurement on a mask, and there is optical system for measurement which receives the light which occurs from this 
mark and passes along a projection optical system. 

[0022] Decline in the permeability of the optical faculty material in a light transmission system or a reflection factor can be 
prevented, while suppressing the attenuation (on-the-strength fall) of lighting light which carries out incidence to lighting optical 
system, it is made to inject lighting light from the light source in advance of exposure operation, in including the optical structure 
of this invention in the above-mentioned light transmission system, namely, it becomes possible by performing optical washing to 
remove the above-mentioned foreign matter adhering to the optical member. 

[0023] Moreover, when including the optical structure of this invention in the above-mentioned alignment optical system, the 
lighting luminous-intensity change by change of the permeability of optical faculty material or a reflection factor irradiated by the 
alignment mark can be prevented. Furthermore, while being able to prevent the fall of illuminance homogeneity of the lighting 
light on an alignment mark by the reactant by which alert gas or out gas reacts and is generated in a gas (generating of illuminance 
unevenness), collapse (degradation) of the telecentricily of the lighting light by the homogeneous fall of the optical intensity in the 
field throu^ which the lighting flux of light gathering in one on the alignment mark on the pupil surface of alignment optical 
system passes can also be prevented. Therefore, it becomes possible not to reduce the position detection precision of an alignment 
mark and to carry out alignment of a mask and the substrate with high precision. 

[0024] Furthermore, as well as alignment optical system when including the optical structure of this invention in the 
above-mentioned measurement optical system, the lighting luminous-intensity change on a mark by change of the permeability of 
optical faculty material or a reflection factor and the fall of illuminance homogeneity or telecentricity can be prevented. Therefore, 
it becomes possible to detect the optical properties (for example, a focal position, a projection scale factor, the Seidel's five 

aberrations, etc.) of a projection optical system with high precision. 

[0025] Moreover, this invention provides the eighth with "the projection aligner (claim 8) characterized by using the optical 
system for projection aligners according to claim 7 for the aforementioned lighting optical system 21 or the aforementioned 
projection optical system 25 in the projection aligner possessing the lighting optical system 21 which illuminates a mask, and the 
projection optical system 25 for carrying out projection exposure of the pattern formed in the aforementioned mask R on 
Substrate W." 

[0026] Since optical system according to claim 7 is built into the fighting optical system or the projection optical system of a 
projection aligner, exposure light is not irradiated by a binder or the filler and generating of the out gas from a binder or a filler 
can be prevented. Therefore, foreign matters, such as the organic substance which originates in a binder or a filler and is 
produced, can adhere to the front face of optical faculty material, or it does not advance into a lighting optical path or an image 
formation optical path (suspension), and change of the optical properties (permeability, reflection factor, etc.) of lighting optical 
system and a projection optical system can be prevented. Moreover, where lighting optical system and a projection optical system 
are included in a projection aligner, optical washing of optical faculty material can be performed, and it becomes possible to 
remove the above-mentioned matter adhering to the front face. 

[0027] Furthermore, the lighting luminous- intensity change on the mask by change of the permeability of lighting optical system 
or a projection optical system or a reflection factor or a substrate can be prevented, and it becomes possible to imprint the pattern 
of a mask on a substrate with always proper light exposure. Furthermore, are based on the reactant by which out gas or out gas 
reacts and is generated in a gas. The fall of illuminance homogeneity of the lighting light on a mask or a substrate, and the optical 
property of a projection optical system (For example, change of a focal position, a projection scale factor, the Seidel's five 
aberrations, telecentricity, etc.) can be prevented, and it becomes possible to manufacture micro devices, such as a semiconductor 
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device which projects a pattern image on a substrate in the state of always good image formation, and satisfies an expected 
property. 

[0028] moreover, the optical member arranged between the optical element in lighting optical system, and a photodetector when 
branching in a part of exposure light by the optical element arranged in lighting optical system and receiving light with a 
photodetector and/or the binder which fixes a photodetector to supporter material, or a filler — protection of this invention - you 
may prepare a member or a covered member Also in this case, exposure light is not irradiated by a binder or the filler and 
generating of the out gas from a binder or a filler can be prevented. Therefore, foreign matters, such as the organic substance 
which originates in a binder or a filler and is produced, can adhere to an optical member or a photodetector (light-receiving side), 
or it cannot advance into an optical path (suspension) and the light-receiving quantity of light (intensity) can always be detected 
with a sufficient precision. 
[0029] 

[The operation gestalt of invention] Hereafter, the optical structure of the operation gestalt concerning this invention is explained, 
referring to a drawing. Drawing 1 is the outline cross section of the optical structure of the 1 st operation gestalt concerning this 
invention. The optical structure of the 1st operation gestalt is the con^osition which fixed the optical member (****** material, 
such as a lens and a mirror) 2 to fixed part 3a formed in the wall of the supporter material 3 as a step with the binder or the filler 
1 , and formed the metal membrane 4 in the exposure fix)nt face of the binder or a filler 1 . 

[0030] It is desirable to use the metal membrane which contained one or more components chemically chosen fi-om the group of 
stable and precise nickel. Si, Au, Pt, W, Mo, Cr(s), Ti and aluminum and these alloys, or a compound as a metal membrane 4 . By 
making it suitable thickne ss, these metal meniibranes have good"shading"iiature"tQultraviolet rays, and carry out the seal of the 
scattering of out gas simultaneously, moreover ~ although membrane formation can be performed by the vacuum deposition 
method, the spatter, etc. - optics - in order to form membranes b y the service temperature o f no heating o r optical system so that 
d eformation of a member 2 may not occur, and to avoid transformation of a binder 1 fur ther, it is desirable to adopt the 
forming-membranes method which is not **(ed) by plasma 

[0031] In addition, when a binder and a filler 1 are fonned over the perimeter in alignment with the periphery end face of the 
optical faculty material 2, a metal membrane is formed all over the. When the 1st operation form is explained more concretely, the 
optical structure The 20mm quartz-glass substrate 2 is fixed to fixed part 3 a fonned in the wall of the lens supporter material 3 in 
a circle as a step by the binder 1 of a silicon system. ** as an optical member in which the antireflection film was formed ~ It is 
the composition in which the metal membrane 4 which consists of nickel whose thickness is 200nm was formed on the fix)nt face 
of the binder 1 of a silicon system. 

[0032] The metal membrane 4 formed membranes by no heating using the ion beam spatter method. At the time of membrane 
formation, it masked so that nickel film might not be formed in the diameter of effective optics of the above-mentioned 
quartz-glass substrate 2. Drawing 2 is the outline cross section of the optical structure of tiie 2nd operation form concerning this 
invention, the optical structure of the 2nd operation form - optics -- it is the composition of having formed the covering 5 
(henceforth covering) which forms the space (seal space) by which fixed the member 2 to fixed part 3 a' formed in the wall of 
supporter material 3' as a step with the binder or the filler 1 , covered the binder or the filler 1 , and abbreviation seal was carried 
out Covering 5 is concluded by supporter material 3* on a screw 6 so that step 2a formed in the periphery of the optical faculty 
material 2 may be pressed down fi-om a top. 

[0033] Although the ceramics of metals, such as stainless steel with a good ultraviolet-rays-proof property, SiC, and SiN3 grade 
can be used as a material of covering 5, it is not limited to this. Also in this operation gestalt, ultraviolet rays have the shading 
nature which prevents that a binder 1 irradiates, and covering 5 can carry out the seal also of the scattering of the out gas 
produced fi^om a binder 1 to some extent. 

[0034] When the 2nd operation form is explained more concretely, the optical structure The 20mm quartz-glass substrate 2 is 
fixed to fixed part 3 a' formed in the wall of lens supporter material 3' as a step by the binder 1 of a silicon system. ** as an optical 
member in which the antireflection film was formed - It is the composition which fixed the covering 5 made from wrap armulus 
ring-like stainless steel to lens supporter material 3' for the binder 1 of a silicon system on the screw 6. 

[0035] It was made for upper surface 3b of lens supporter material 3' to become higher than step 2a prepared in the periphery of 
tiie above-mentioned quartz-glass substrate 2 in this example, so that a binder 1 may not overflow above upper surface 3b of the 
fixed part of lens supporter material 3'. Covering 5 may be a shield which covers e^osure light in addition to this. Drawing 3 is 
the outline cross section of the optical structure of the 3rd operation gestalt concerning this invention. 
[0036] the optical structure of the 3rd operation gestalt - the inside of the composition of the optical structure of the 2nd 
operation gestalt - covering 5 - gas introduction pipe T and gas exhaust pipe 7" ~ it is the composition replaced with the 
covering 7 of a with in a circle When the 3rd operation gestalt is shown more concretely, the optical structure The 20mm 
quartz-glass substrate 2 is fixed to fixed part 3a' formed as a step of the wall of lens supporter material 3' by the binder 1 of a 
silicon system. ** as an optical member in which the antireflection film was formed — the binder 1 of a silicon system ~ wrap gas 
introduction pipe T and gas exhaust pipe 7" - it is the composition which fixed the covering 7 of the product made fix)m stainless 
steel of a witii in a circle to lens support covering 3' on the screw 6 

[0037] Covering 7 is concluded by supporter material 3' on a screw 6 so that the end face besides the optical effective diameter of 
the optical faculty material 2 may be pressed down fi'om a top. Although the covering 7 of the shape of an above-mentioned 
annulus ring is formed so that it may touch in accordance with the configuration of the optical faculty material 2, few crevices may 
produce it. Therefore, in case optical washing of the optical structure is carried out according to the above-mentioned structure. 
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the ozone generated in the case of optical washing and active oxygen can prevent entering in seal space 7a by introducing the gas 
of a pressure somewhat higher than the pressure of the outside of covering 7 into seal space 7a of covering 7 from gas 
introduction pipe T. 

[0038] Although H2 diluted with inert gas, heliums, etc., such as N2, helium, and Ar, can be used as gas introduced in seal space 
7 a, it is not limited to this. Also in this operation form, covering 7 has the shading nature to which ultraviolet rays prevent that a 
binder 1 irradiates, and the seal of the scattering of the out gas produced from a binder 1 can be carried out to some extent. 
[0039] operation form [ of ** a 1 st ] - two or more optical structures manufactured with the 3rd operation form were included in 
the lens-barrel 8, and optical system was manufactured drawing 4 - the 1 - it is either of the optical structures of the 3rd operation 
form, or the outline cross section of the optical system for projection aligners built into the lens-barrel 8 or more [ of them ] 
combining two, and drawing 7 is the outline cross section to which some optical system (projection optical system) which 
included the optical structure manufactured with the 3rd operation form in the lens-barrel was expanded 
[0040] the projection optical system which plurality reflective-elements(mirror etc. )-accepted it, came out, and was constituted 
although plurality refraction-element(lens-element )-accepted the projection optical system of drawing 4 , it came out of it and it 
was constituted, and the projection optical system constituted combining two or more refraction elements and reflective elements 
- also receiving - the 1- one optical structure of the 3rd operation form is applicable Moreover, the lens-barrel of a projection 
optical system does not need to be single, and may combine two or more lens-barrels. 

[0041] the inside of the lens-barrel 8 of a projection optical system - an optical axis - meeting ~ two or more optics — although 
the laminating of the member 2 is carried out with a predetermined interval -- two or more optics between the two optical 
structures which adjoin mutually, each interval of a member 2 puts in the lens interval ring 9 (washer) of predetermined thickness, 
and is adjusted moreover, the 1 - concerning this invention -- the optical structure shown in the 3rd operation form In addition to 
the projection optical system for projecting the image of the pattern of a mask (reticle) on the wafer by which the coat was carried 
out by the photoresist ** A beam expander, an optical integrator (fly eye lens). It has two or more optical elements, such as an 
aperture diaphragm (sigma drawing), a field diaphragm, and a condenser lens. The lighting optical system which irradiates a mask 
(reticle) with the lighting light for exposure (exposure light) injected from the light source, ** While leading the lighting light 
injected from the light source arranged by dissociating with a projection-aligner main part in the under floor of a clean room to the 
lighting optical system in the main part The light transmission system which has at least one optical elements (movable miiror 
etc.) for adjusting the physical relationship of the optical axis of lighting optical system, and lighting light, ** The alignment 
optical system which irradiates the lighting light (alignment light) of an ultraviolet wavelength region at the alignment mark on a 
mask or a substrate, and detects the position. And in order to detect the optical properties (for example, a focal position, a 
projection scale factor, the Seidel's five aberrations, etc.) of** projection optical system Exposure light or exposure light, and the 
lighting light of abbreviation same wavelength are irradiated at the reference mark on the stage in which a mask or a substrate is 
laid, or the mark for measurement on a mask, and it is applied to the optical system for measurement which receives the light 
which occurs from this mark and passes along a projection optical system. 

[0042] About the projection optical system shown in drawing 4 , optical washing was performed using the optical washing station 
whose light source is a low-pressure mercury lamp. The above-mentioned optical system was installed in the optical washing 
station whose light source is a low-pressure mercury lamp so that light might not be irradiated other than it, and optical washing 
was performed to it. At this time, the inside of the lens-barrel 8 of a projection optical system is filled with air. 
[0043] The procedure which carries out optical washing of the optical system (before incorporating optical system in a projection 
aligner) which included the optical faculty material 2 of the 3rd operation form in the lens-barrel in the state is shown below 
especially here. First, as shown in drawing 7 , it connected with the gas supply pipe 1 2 in which gas introduction pipe 7' of the 
covering 7 of the optical structure was prepared in the source 14 of gas supply, and connected with the gas exhaust pipe 15 in 
which gas exhaust pipe T was prepared by the gas discharge mechanism 16. Opening and closing of the bulb 1 3 prepared in the 
gas supply pipe 12 and the gas exhaust pipe 15, respectively and 13' perform introduction of gas, and control of discharge. 
[0044] It installed in the optical washing station whose light source is a low-pressure mercury lamp so that light might not be 
irradiated other than the above-mentioned optical system, and optical washing was performed to it using the light (185nm and 
254nm) emitted from a low-pressure mercury lamp. At this time, the inside of the lens-barrel of optical system is filled with air. 
Since it not only prevents that ultraviolet rays are irradiated by the direct binder, but ozone and active oxygen occur in the case of 
optical washing and the ozone and active oxygen have bad influence on a binder as Object of the Invention indicated Since it is 
necessary to prevent that the gas disperses even if it is necessary to protect a binder from ozone or active oxygen and, ultraviolet 
rays are irradiated by the binder and out gas occurs Opening a bulb 13 to seal space 7a of covering 7, and introducing N2 gas into 
it by the pressure somewhat higher than the pressure in a lens-barrel (air) from the source 14 of gas supply Bulb 1 3' is opened and 
it discharges according to the gas discharge mechanism 16, and the flow of N2 was made in seal space 7a, and neither ozone nor 
active oxygen enters into seal space 7a of covering 7, but discharged out gas using the flow of N2. 

[0045] operation gestalt [ of ** a 1st ] - the optical system which included the optical structure of the 3rd operation gestalt in the 
lens-barrel Degradation of the silicon system binder which has been a problem by the conventional optical structure even if it 
performs the above-mentioned optical washing. And the decline in the permeability which the affix to the optical faculty material 
top by the out gas from a silicon system binder becomes a cause, and produces did not take place, and the fall of laser endurance 
did not occur, but the good support state of optical faculty material and the optical property were able to be maintained. 
[0046] Drawing 5 is drawing having shown the basic structure of the projection aligner concerning this invention. As shown in 
drawing 5 , the projection aligner concerning this invention has the Ught sources 1 00, such as an excimer laser for supplying 
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exposure light to the wafer stage 23 in which the substrate W (wafer) which applied sensitization material is laid at least, the 
lighting optical system 21 which irradiates exposure light at a mask (reticle R), and the lighting optical system 21, and the 
projection optical system 25 arranged between Wafer W and Reticle R. It is arranged so that the front face (pattern formation 
side) of Reticle R may come to the body side (PI) of a projection optical system 25, and it is arranged at the image surface (P2) of 
a projection optical system 25 so that the front face of Wafer W may come. 

[0047] Moreover, Reticle R is arranged on a reticle stage 22, and has become the wafer W laid on the wafer stage 23 through the 
projection optical system 25 in the pattern on Reticle R with the composition which carries out projection exposure. The reticle R 
exchange system 200 has the function to convey Reticle R between a reticle stage 22 and a reticle cassette while performing the 
insertion and detachment and exchange of Reticle R which were set to the reticle stage 22. 

[0048] Furthermore, it has composition which N2 is supplied through a supply pipe 10 in a projection optical system from N2 
source of supply 1 1 prepared in the projection aligner as shown in drawing 6 , and is supplied to each of the space which was 
inserted into two lens elements with which N2 goes to the whole, and crosses namely, adjoins it mutually through the supporter 
material 3 and the breakthrough prepared in each of 3', and by which abbreviation seal was carried out. 
[0049] In addition, although not illustrated, the lighting optical system 21 arranged between the light source 100 and Reticle R is 
contained to one or two or more lens-barrels 8. and it is constituted so that N2 may be supplied in a lens-barrel 8 with the same 
composition as drawing 6 . The optical system shown in drawing 4 incorporating the optical structure of the 1st operation form 
and/or the 2nd operation form The place used as a projection optical system 25 of the projection aligner whose light source as 
shown in drawing 5 is an ArF excimer laser (wavelength of lambda= 193nm) (in a lens-barrel 8) N2 is good for the whole 
through the breakthrough which N2 was introduced through the supply pipe 1 0 from N2 source of supply 1 1 prepared in the 
projection aligner as shown in drawing 6 , and was prepared in the lens supporter material 3 and 3' it is crossing The good 
result was obtained similarly. 

[0050] Thus, the optical system which included the optical structure manufactured with the 1st operation form and the 2nd 
operation form in the lens-barrel can carry out optical washing, just before including in a projection aligner finally, and after it 
builds optical system into a projection aligner, it can cany out optical washing. Therefore, even if it irradiates ultraviolet rays 
when an optical member is included in a projection aligner since the permeability of original of optical faculty material is 
maintainable, permeability does not fall. 

[005 1 ] Moreover, the optical system shown in drawing 4 incorporating the optical structure of the 3rd operation form was used as 
a projection optical system 25 of the projection aligner whose light source as shown in drawing 5 is an ArF excimer laser 
(wavelength of lambda^ 1 93nm). As shown in drawing 7 , the gas supply pipe 1 2 with a bulb 1 3 and the source 1 4 of gas supply 
which supply gas to seal space 7a of the covering 7 of the optical structure in optical system 25, and the gas exhaust pipe 15 with 
bulb 1 3' and the gas discharge mechanism 16 are prepared in the projection aligner. 

[0052] Since N2 is going and crossing in the lens-barrel 8 of a projection optical system at the whole through the breakthrough 
which N2 was introduced through the supply pipe 10 from N2 source of supply 1 1 prepared in the projection aligner, and was 
prepared in each of lens supporter material 3' as shown in drawing 6 , irradiation of ArF laser is performed in N2 atmosphere, and 
absorption (attenuation) of ArF laser is suppressed to the minimum, therefore, in carrying out optical (ArF laser) washing in this 
state Opening a bulb 13 and introducing into seal space 7a of covering 7 N2 gas of a pressure higher than the pressure of N2 
introduced in the lens-barrel 8 from the source 14 of gas supply Open bulb 13', discharge according to the gas eccrisis mechanism 
16, and the flow of N2 is made in seal space 7a. The ozone generated within a lens-barrel 8 in the case of optical washing, the 
ozone which enters in seal space 7a among active oxygen. It prevents that open bulb 13', carry out the forced discharge of the 
ozone and active oxygen which enter in seal space 7a which discharged or mentioned active oxygen above according to the gas 
eccrisis mechanism 16, and ozone and active oxygen react with a binder. 

[0053] Optical washing by the ArF excimer laser of the above-mentioned optical system was performed. The good result was 
obtained like the above. The low-pressure mercury lamp for optical washing other than an ArF excimer laser in which an ArF 
excimer laser and a change are possible may be prepared, and optical washing may be performed. Thus, the optical system which 
included the optical structure manufactured with the 3rd operation gestalt in the lens-barrel 8 can carry out optical washing, just 
before including in a projection aligner finally, and after it incorporates optical system in a projection aligner, it can carry out 
optical washing. 

[0054] However, in the case of the latter, it is desirable to prepare the gas supply pipe 1 2 with a bulb 1 3 and the source 1 4 of gas 
supply which supply gas to seal space 7a of the covering 7 of the optical structure, and the gas exhaust pipe 1 5 with bulb 1 3' and 
the gas eccrisis mechanism 16 in a projection aligner, moreover, the optical member arranged between the optical element in 
lighting optical system, and a photodetector when branching in a part of exposure light by tiie optical element arranged in lighting 

optical system and receiving light with a photodetector and/or the binder which fixes a photodetector to supporter material, or a 
filler — protection of this invention — you may prepare a member or a covered member Also in this case, exposure light is not 
irradiated by a binder or the filler and generating of the out gas from a binder or a filler can be prevented. Therefore, foreign 
matters, such as the organic substance which originates in a binder or a filler and is produced, can adhere to an optical member or 
a photodetector (light-receiving side), or it cannot advance into an optical path (suspension) and the light-receiving quantity of 
light (intensity) can always be detected with a sufficient precision. 

[0055] Furthermore, in lighting optical system, this invention is applicable to optical members other than a lens element or a 
mirror, for example, an interference filter etc. Therefore, even if it irradiates ultraviolet rays when an optical member is included 
in a projection aligner since the permeability of original of optical faculty material is maintainable, permeability or a reflection 
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factor does not fall. 
[0056] 

[Effect of the Invention] As mentioned above, as explained, even if ultraviolet rays are used for the optical system incorporating 
the optical structure and it concerning this invention within the optical system of the projection aligner made into exposure light, it 
maintains optical-character ability and degradation of optical faculty material does not produce it. moreover, the optics in the state 
(optical system) where the optical member in the state where the optical structure concerning this invention was included in 
supporter material, and the optical structure were included in the lens-barrel - the optics in the state where a member and optical 
system were incorporated in the projection aligner - optical washing of a member is possible 

[0057] Therefore, even if it irradiates ultraviolet rays when an optical member is included in a projection aligner since the 
permeability of original of optical faculty material is maintainable, permeability does not fall. 



[Translation done.] 



